DEFINING AND IDENTIFYING SPRAWL
Urban sprawl is identified by a variety of names (the built environment, suburban sprawl, or just plain sprawl). Definitions include: • When the rate at which land is converted to non-agricultural or non-natural uses exceeds the rate of population growth (EPA. 2002b ). • Scattered development that increases traffic. saps local resources. and destroys open space (Sierra Club. 2002) .
Most definitions indicate sprawl is a phenomenon involving scattered. unplanned development. commercial strip development. an increase in commuting time and distances. and an increase of low density development in suburban areas with a concurrent decrease in high density populations in the inner cities. This sprawling development often occurs faster than the development of the infrastructure (e.g.• schools, roads, sewer systems. water lines) needed for support.
The expansion of urban development over the past 200 years has been documented by the U.S. Geological Society (Foresman, 1998) . (For sample illustrations, access http://biology.usgs.gov/luhna/chap5.html).This overdevelopment of urban areas and the abandonment of inner city areas are not without their problems. Dannenberg (2003) reports patterns of urban development do not affect all populations equally. Social justice is an important issue. Minorities, older adults, poor individuals, and those with lower socioeconomic status and limited resources may not have access to adequate housing at an affordable cost, may live in high crime areas or areas with greater environmental exposures, or be displaced from their homes as urban areas are gentrified (Adler, 1999; Fullilove, 2000) .
Characteristics of Sprawl
The characteristics of urban sprawl development are varied. Many towns and cities currently share the following characteristics typical 01 sprawl (National Geographic,2001 Most commonly, inadequate public transportation and the desire to own one's own vehicle contribute to a greater dependence on the automobile. This leads to high volumes of traffic and a constant need to build more highways. Streets are frequently too large and dangerous for pedestrian use. Large parking lots force businesses back into their properties, farther away from neighboring businesses. Zoning separates residential neighborhoods from offices, businesses, shops, and restaurants, requiring individuals to travel by car between each location (National Geographic, 2001) .
Between 1969 and 1990, while the population grew only 21%, the number of car trips per person grew 42% (Goldberg, 1999) . More car trips per person means more individuals are spending time sitting in traffic. The average American sits for 443 hours per year while driving a car (Sierra Club, 2002) . In 1996, Americans spent 4.6 billion hours in delay and 6.7 billion gallons of excess fuel (Goldberg, 1999) . Individuals living in sprawling areas are most burdened by this because they spend 3 to 4 times more hours driving than individuals living in well planned, dense areas (Sierra Club, 2002) .
Consequences of Sprawl
Accompanying these characteristics are the following consequences of sprawl (EPA, 2002b): • Air pollution. • Infrastructure expenses. • Floods. • Decrease in natural areas and forests. • Water pollution.
With the increase in driving and number of daily trips, more emissions contribute to greater air pollution (Kay, 1997) . The nation's water also becomes more susceptible to pollution as sprawl areas produce 43% more urban runoff (a source of pollutants) than more densely populated areas (Schmidt, 1998) . Additionally, the loss of wetlands is estimated at more than 100,000 acres lost per year according to the Sierra Club (2002) . This is a loss of (Goldberg, 1999) . This loss of wetlands combines with the increase of impermeable surfaces, such as parking lots and roads, to increase the likelihood of floods and flood damage (EPA, 2002a). Increased land use can potentially destroy natural ecosystems (EPA, 2002a) . The American Forests organization (2002) views sprawl as the "number one threat to our nation's trees and forests." Further, the cost for the infrastructure of sprawling areas is great. Each area of sprawl is in need of new schools, roads, public services, and utilities. In Maryland alone, the estimated costs of sprawling development during the next 2 decades will be $10.3 billion (Friends of Maryland, 2002).
CONTRIBUTING FACTORS
Many factors have contributed to the expansion of urban development. Heimlich (2001) from the .u.S. Department of Agriculture asserts there are two main forces of sprawl: population growth and household formation. As Americans increase their economic wealth, there is a greater desire for larger homes and more land ownership. At the same time, the population continues to grow, requiring more land for habitation leading to the spread of urban areas and more land consumption (Heimlich, 2001) .
HEALTH IMPLICATIONS

Physical Health
The health implications of urban sprawl (see Sidebar) extend across all health disciplines and can greatly impact occupational health practice. The prevalence of asthma has been increasing since the early 1980s for all age, gender, and racial groups. The National Health, Lung, and Blood Institute reported that in 1995 the prevalence of asthma was higher among children and elderly individuals than adults, and higher among Black people than White people (USDHHS, 2000) . Studies demonstrate individuals living in communities with higher nitrogen oxide levels and other traffic related pollutants (e.g., ozone, hydrocarbons, particulate matter) have worse lung function, increased asthma symptoms, and increased health care
Strategies to Reduce the Effects of Urban Sprawl Among Workers
• Implement injury prevention programs , 1996; Goldsmith, 1999) . Dependence on the automobile, low housing density, and greater distances to commercial areas have led to a decrease in walking, bicycling, and physical activity. Sedentary lifestyles have currently become an independent risk factor for cardiovascular disease, stroke, and allcause mortality (USDHHS, 1996) . Lack of physical activity is also a risk factor for being overweight. The National Heart, Lung and Blood Institute (2000) has estimated that 97 million adults in the United States are overweight or obese. As a result of the obesity epidemic, the risk of morbidity increases for hypertension, dyslipidemia, Type 2 diabetes, coronary heart disease, stroke, gall bladder disease, osteoarthritis, sleep apnea, respiratory problems, and colon cancer.
Additionally, many less obvious adverse health effects can result from sprawl. The large number of pedestrian unfriendly roads can increase the likelihood for pedestrian injuries (Hancock, 2000) . Annually in the United States, automobiles cause approximately 6,000 fatalities and 11,000 injuries among pedestrians (Cohen, 1997) . The most dangerous roads are those with high speeds, multiple lanes, no sidewalks, long distances between intersections or crosswalks, and roads lined with apartments and commercial spaces-all found consistently in areas of sprawl (Hanzlick, 1999) .
Similarly, Frumkin (2002) reports, "While many factors contribute to the high toll of pedestrian fatalities, including alcohol abuse, inadequate lighting, and pedestrian behavior, the proliferation of high speed, pedestrian hostile roads in metropolitan areas likely plays an important part." It is also possible that as communities spread farther out from the center of cities, the catchment areas for police, fire departments, and ambulance services also must increase. In a report generated by the U.S. Department of Transportation (2000), delays and longer response times to emergencies in communities and suburban areas are occurring.
Mental Health
While horne ownership in suburban areas is very appealing to Americans because of the lower cost of land and beliefs that suburban areas have better schools and safer neighborhoods, this trend has contributed to another phenomenon-social isolation. For each year in the 1990s, approximately I million new households were created (Heimlich, 2001) . At the same time, the average household size decreased to 2.6 individuals per household (Heimlich, 2001) . This dispersion of the population lessens social interaction, fragments communities, and can isolate people from each other (Srinivasan, 2003) . Related to the isolation of individuals is the isolation of people of different age groups. In the sprawl of the 1950s, Cowgill (1978) noted there was a greater trend toward age segregation. It is likely that currently, the vast number of senior living centers and young suburban areas can separate generations.
The isolation of individuals and generations can have psychological consequences affecting the way individuals interact, relate to each other, and relate to their working environment. For example, more driving time means less time with family and friends, and less time to contribute to community activities from civic to religious involvement (Putnam, 2000) . It has been hypothesized that urban sprawl and the built environment may be the cause of the loss of social capital defined by Putnam (2000) as social, political, and economic networks and interactions. The deterioration of these relationships reduces trust and exchange among citizens and may lead to less civic engagement and erosion of a sense of community.
The social sciences have demonstrated a positive association between social relationships and health. In general, the higher the quality and quantity of these relationships, the greater the health benefits. Loss of these positive social relationships and increasing social isolation negatively impact on health and increase mortality (House, 1988) .
The visual effects of clutter and traffic, and the stress and anxiety that are a common part of commutes to work may contribute to increases in blood pressure, headaches, and road rage events (Curbow, 1999) . A National Traffic and Safety Administration survey (1998) indicated the two primary causes for aggressive driving were being rushed or behind schedule and increased congestion and traffic, both common as a result of urban sprawl. Commutes of I hour or more in dense traffic are not uncommon occurrences in most major cities in the United States.
RECOMMENDATIONS
While the health implications of urban sprawl may seem subtle and perhaps even minor, they are actually quite detrimental to the health of the nation. In 2000, heart disease was the leading cause of death in the United States, lower respiratory tract disease was the fourth leading cause, and accidents or unintentional injuries were the fifth leading cause of death (Anderson, 2002) . All of these diseases are seen as potential health effects of urban sprawl.
Occupational health nurses can play an important role in the assessment of the effect of urban sprawl on
IN SUMMARY
2 Characteristics seen in sprawling communities include increasing traffic volumes; inadequate public transportation; pedestrian unfriendly streets; and the division of businesses, shops, and homes. 4 Occupational health nurses can become involved by promoting physical activity in the workplace, creating programs for injury prevention and stress management, becoming involved in political smart growth measures, and educating and encouraging colleagues to become active in addressing this issue.
3 These characteristics can affect health in many ways.
Greater air pollution contributes to higher asthma and other lung disorder rates. An increased dependence on the automobile encourages a more sedentary lifestyle and can potentially contribute to obesity. The increased danger and stress of long commutes can lead to more accidents, anxiety, and social isolation.
Urban sprawl, once thought of as just an . environmental issue, is currently gaining momentum as an emerging public health issue worthy of research and political attention. (2003) . Urban sprawl as a employees and become more active on a community level. Strategies for reducing the effects of urban sprawl in the workplace are summarized in the Sidebar on page 244. Many cities have community action groups concerned about urban sprawl and have created "smart growth" or "new urbanist" plans for improving public transportation; pedestrian friendly streets with sidewalks; mixed use zoning bringing together offices, shops, and homes; landscaping to preserve natural features; and changing the tax incentives that encourage sprawling development (EPA, 2002bj National Geographic, 2001 Sierra Club, 2(02) . Involvement in these groups and participation in legislative action communicates to local leaders the concerns the health care community has about sprawling development.
Urban SpraWl and You
Several examples of smart growth can be found at the local and state level (Geller, 2(03) . Redevelopment of Milwaukee, Wisconsin's heavily industrialized and isolated riverfront into a city center has stimulated a housing boom and provided green space and a walkway connected to the city's street grid. Portland, Oregon, under the leadership of the city's mayor, renovated its downtown area and adjacent neighborhoods by investing in a transportation system that included light rail, a bus network, and a streetcar line. The city also enacted the use of urban growth boundaries and the preservation of forestland. Maryland and New Jersey have cabinet level positions focusing on transportation issues, land use, and growth, in addition to incentives for developers to encourage brownfield cleanup (i.e., abandoned, idled, or under-used properties where expansion or redevelopment is complicated by real or perceived environmental contamination), rebuilding, and improvement of distressed urban areas.
In addition to community action, occupational health nurses can create programs to help reduce the health effects of sprawl. Injury prevention programs that address the safety issues in the area surrounding the workplace, physical activity promotion within and around the workplace, stress and anxiety management programs, and creative ideas about how to improve the effects of long commutes are all strategies for addressing the effects of urban sprawl in the workplace.
It is apparent that urban sprawl is an issue affecting the entire nation and will not resolve in the near future. The consequences and health effects of sprawl are varied and can range from minor to severe. Because employees cannot be separated from the potential health effects of exposures in their environment as they commute to and from work, it is imperative for occupational health nurses to address these issues within their workplace as well as within their communities.
